High-pressure macromolecular crystallography and NMR: status, achievements and prospects.
Biomacromolecules are thermodynamic entities that exist in general as an equilibrium mixture of the basic folded state and various higher-energy substates including all functionally relevant ones. Under physiological conditions, however, the higher-energy substates are usually undetectable on spectroscopy, as their equilibrium populations are extremely low. Hydrostatic pressure gives a general solution to this problem. As proteins generally have smaller partial molar volumes in higher-energy states than in the basic folded state, pressure can shift the equilibrium toward the former substantially, and allows their direct detection and analysis with X-ray crystallography or NMR spectroscopy at elevated pressures. These techniques are now mature, and their status and selected applications are presented with future prospects.